Finite element method was used in the research and analysis about the earth pressure problem. However, in classical earth pressure theory, the soil deformation is not considered, and most studies are based on some assumptions of the contact surface, the study of earth pressure has been limited to a certain extent. In this paper, finite element method is used based on the different displacement modes of the retaining wall, to analyze the relationship between the active earth pressure and the displacement of the retaining wall, to provide the theoretical support to the design method and construction technology of the foundation pit deformation control.
INTRODUCTION
Many domestic and foreign scholars have used the finite element method to carry on the research and analysis about the earth pressure problem, and have further developed the numerical solution of the earth pressure in the basic displacement mode of the wall, including the distribution, size and point of action of the earth pressure on the retaining wall, as well as with the displacement changes, the development of plastic damage zone of the fill after wall, while the distribution of soil pressure is the internal performance of the gradual destruction of the fill [1] [2] [3] [4] . The main difference between the various finite element analysis methods is that the contact surface simulation unit and the soil constitutive relationship are different.
However, due to the complexity of the interaction between soil and structure, most studies are based on the following assumptions: (l) the contact surface is completely rough, there is no relative sliding between soil and structure; (2) the contact surface is completely smooth, relative motion does not produce shear stress. Therefore, the study of earth pressure problems has been limited to a certain extent [5] [6] [7] . In this paper, finite element method is used based on the different displacement modes of the retaining wall, to analyze the relationship between the active earth pressure and the displacement of the retaining wall, to provide the theoretical support to the design method and construction technology of foundation pit deformation control to ensure the safety and stability of underground engineering.
FINITE ELEMENT ANALYSIS MODEL AND DISPLACEMENT MODE
Two-dimensional geometric model of earth pressure calculation in different displacement modes of rigid retaining wall are established in SIGMA / W. Rigid retaining wall 10m high, wall width is 30m, the width of the soil and the wall height ratio m = B / H = 3. m = 0.6 is basically close to semi-infinite soil, and m = 0.8 is semi-infinite soil. The model satisfies the posterior wall of the soil as semiinfinite. The soil adopts four-node solid element, the retaining wall adopts beam element, and the finite element grid size is 0.5m. An X-direction displacement load is applied to the wall. The contact surface is built between the retaining wall and the soil to simulate the interaction, between soil and structure, mainly friction effect.
The deformation characteristics of soil are extremely complex, manifested as obvious nonlinear characteristics. In the existing constitutive model, the nonlinear elastic Duncan-Chang model, the elasto-plastic Mohr-Coulomb model and the modified Cambridge model are widely used. Among them, Mohr-Coulomb model because of its physical concept is simple, less parameters, and the parameters is more conveniently accessible, and thus get a more extensive application. In this paper, the Mohr-Coulomb model is used in the finite element analysis of earth pressure. The backfill is isotropic non-cohesive soil, The retaining wall is modeled by beam element.
In order to analyze the influence of the displacement mode of the retaining wall on the size and distribution of the earth pressure, the active state adopts three kinds of displacement methods, namely, T mode, RBT mode and RTT mode. 
COMPARATIVE STUDY ON ACTIVE EARTH PRESSURE
Define the horizontal earth pressure coefficient Kh as the ratio of resultant force of the horizontal earth pressure to
Where, Ea is referred to the resultant force of the earth pressure under different displacement conditions. Under T mode, as shown in Fig. 2 , Kh decreases as the displacement of the retaining wall increases and eventually tends to a constant value. This value is closer to the coulomb active earth pressure value. It is shown that when there is a friction effect between the retaining wall and the non-cohesive soil, the limit earth pressure value is consistent with the Coulomb earth pressure theory, and the relationship between Kh and the displacement of the retaining wall is nonlinear. When the wall displacement s = 0.009m, the backfill reaches the active earth pressure state, and The following figure is, under RBT and RTT mode respectively, the curve of relationship between the earth pressure coefficient Kh and the wall displacement. When the retaining wall rotates around the toe and the points below the toe, Kh decreases as the displacement of the retaining wall increases. When the rotational displacement is small, the value of Kh from the static earth pressure is rapidly attenuated, and when n is larger, that is ,the rotational point is located deeper in the wall toe, the Kh reduction rate is greater. When n=0, that is, rotation is around the wall toe, Kh by the static earth pressure value has been reduced, and a steady state cannot be reached even the wall top displacement is 25mm, in which case Kh is the largest. As n increases, Kh remains stable after it is reduced to a certain extent, but the stability value is greater than the Kh value when the wall is translated (T mode). When n = 4.0, the change trend of Kh with the displacement of the retaining wall is close to that of the retaining wall.
When the retaining wall rotates around the top of the wall and above the wall, Kh decreases with the increase of displacement of the retaining wall, which is similar to RBT mode. When the rotational displacement is small, the value of Kh from the static earth pressure is rapidly attenuated, and when n increases, that is, turning point is at the higher point of the retaining wall, the rate of Kh reduction increases. When n = 0, that is, rotation is around the wall top, Kh by the static earth pressure value has been reduced, and a steady state cannot be reached even the wall toe displacement is 15mm, in which case Kh is the largest. With the increase of n, Kh is stable after decreasing to a certain extent, but the stability value is greater than the Kh value of the retaining wall translation (T mode). When n = 5.0, the change trend of Kh with the displacement increase of the retaining wall is close to that of the retaining wall.
The figure shows the variation curve of the horizontal earth pressure coefficient Kh with the value of n. It can be seen that under the RBT displacement mode and RTT displacement mode, the earth pressure coefficient of the wall is larger than the earth pressure coefficient when the wall is translated. When n is small, Kh is more sensitive to the change of n. Especially in RBT mode, this change is more significant. When n=1, Kh is close to the Kh when the wall is translated. In the RTT mode, the variation of Kh with n is more average. When the value of n is large, the earth pressure coefficient under various displacement modes tends to take the active earth pressure coefficient.
CONCLUSIONS
Under T mode, Kh decreases as the displacement of the retaining wall increases and eventually tends to a constant value. This value is closer to the coulomb active earth pressure value. Under RBT mode, Kh decreases as the displacement of the retaining wall increases. When the rotational displacement is small, the value of Kh from the static earth pressure is rapidly attenuated, and when n is larger, that is ,the rotational point is located deeper in the wall toe, the Kh reduction rate is greater. Under RTT mode, Kh decreases with the increase of displacement of the retaining wall. When the rotational displacement is small, the value of Kh from the static earth pressure is rapidly attenuated, and when n increases, that is, turning point is at the higher point of the retaining wall,the rate of Kh reduction increases. When n is small, Kh is more sensitive to the change of n. Especially in RBT mode, this change is more significant.
